SUMMARY An accurate morphometric method is described for quantifying the intraepithelial lymphocytes (IEL), the area of the epithelium, and the volume of the lamina propria in jejunal mucosa of coeliac patients. All measurements are related to a unit-length of muscularis mucosa which is unaltered by the disease process. The results show a significant decrease in the epithelial surface area and an increase in the volume of the lamina propria in coeliacjejunal mucosa compared with normal levels, even after treatment. The number of IEL is the same as normal before or after treatment. Other workers have shown an apparent increase in IEL in untreated disease which returns to normal levels after therapy. This discordance is explained and the importance of accurate quantitative methodology is stressed.
The number of intraepithelial lymphocytes (TEL) in the jejunal mucosa of coeliac patients has been measured by several authors who have claimed that they are increased. This increase has been used both as a diagnostic indicator and to support certain immunological theories of origin of the mucosal lesion (Ferguson and Murray, 1971; Otto, 1973; Holmes et al., 1974; Lancaster-Smith et al., 1976) .
In all these measurements the number of IEL has been related to a number of epithelial cells or to a given length of the epithelial layer. The 9 October 1978 patients were first seen, and both clinical and morphological improvement after a gluten free diet with the appearance of clinical symptoms and morphological abnormalities after further gluten challenge. Biopsies were taken with a Crosby capsule under radiological control from a point just distal to the ligament of Treitz, and all processed for histology, according to the same technique, so that any errors in cell counting introduced by variability of tissue shrinkage and section thickness were minimised. This included timed fixation in buffered formalin (4%) followed by routine paraffin embedding and sectioning on the same microtome, at the same setting of 4 /L. Sections from all the cases were then stained together by haematoxylin and eosin.
All biopsies had to include the muscularis mucosa which was used as the unit against which all other measurements were made. A grid (Fig. 1) was placed in the eyepiece of the microscope and counts of different fields were made in each case. According to the 'quotient of accumulative addition of values' (Dunnill 1968) , it was demonstrated that seven different fields needed to be counted in each case. Figure 2 shows a typical graph when epithelium and lamina propria are being assessed. It can be seen that after 154 intercepts in the epithelial layer and 94 points on the lamina propria the quotient remains stable and this determines the minimum number of fields which have to be evaluated. The unit-length of muscularis mucosa in each field was that which was intercepted five times by the grid's line. Intraepithelial lymphocytes were counted in the epithelium (including crypts) which was related to the unit-length of the muscularis mucosa. With the same technique the surface area of the epithelium was estimated. It was derived from the number of intercepts made by the grid's line on the basement membrane of the epithelium. As it is not possible, particularly in abnormal biopsies, to ascertain with any accuracy where the surface epithelium begins and the crypt epithelium ends measurement of these as separate entities was not attempted. An estimate of the volume of the lamina propria was given by the number of points-that is, the end points of the short lines-which fell onto the lamina propria.
Student's t test was used for statistical analysis using the programmes in Statistical Package for Social Sciences (Nie et al., 1975 ) and a DEC 10 computer (Digital Equipment Corporation). The differences were significant when P < 0 05.
Results
The results of the examination are seen in Table 1 .
The mean values and standard deviations of the IEL, the surface area of the epithelium, and the volume of the lamina propria are given in Table 2 . The statistical analysis comparing normal subjects with untreated and treated coeliacs showed no significant difference in IEL while, in relation to ;* Measuring intraepithelial lymphocytes, surface area, and volume of lamina propria surface area of epithelial layer and volume of lamina propria, significant differences were found.
The P values are given in Table 3 .
Discussion
Usually IEL have been counted in relation to a fixed number of epithelial cells (Ferguson and Murray, 1971; Otto, 1973; Lancaster-Smith et al., 1976) or to a fixed length of epithelial layer (Holmes et al., 1974) . Accordingly, Ferguson (1977) It is necessary also to emphasise the differences in the surface epithelial area and volume of lamina propria between normal subjects and treated coeliacs. Even when gluten is absent from the diet in coeliac disease the mucosa is still demonstrably normal. This parallels the finding (Guix et al., 1978) that there is, in these circumstances, evidence of an on-going humoral immune reaction, possibly in relation to lumenal antigens other than gluten.
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